Overexpressing NKx2.5 increases the differentiation of human umbilical cord drived mesenchymal stem cells into cardiomyocyte-like cells.
Nkx2.5 is one of the transcription factors in early myocardial cell development and Nkx2.5 gene expression increased gradually in the course of stem cells differentiation. In this study, this study aimed to investigate whether overexpression of NKx2.5 increases human umbilical cord drived mesenchymal stem cells (hUCMSCs) transdifferentiation into a cardiac phenotype in vitro. hUCMSCs were transduced with Nkx2.5 at the third passage (transduced group). Gene expression of cTnI, Desmin, Nkx2.5 and GATA-4 in transduced group was analyzed using real-time PCR and immunohistochemistry, and compared with no-transduced hUCMSCs (control group), which were transfected with green fluorescent protein (GFP) only. Compared with control group, hUCMSCs in transduced group were shown by immunofluorescence to have higher expression of Nkx2.5. After incubation for 4 weeks, the mRNA and protein expression of cardiac genes, including cTnI, Desmin, Nkx2.5 and GATA-4, were up- regulated in transduced group compared with control group (P<0.05). Overexpression of Nkx2.5 significantly promotes the differentiation of hUCMSCs into cardiomyocytes and increases the expression of cTnI, Desmin, Nkx2.5, and GATA-4.